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(57)Abstract: 

PURPOSE: To reduce ON-resistance although 
breakdown voltage is high and element area is small. ^ 
CONSTITUTION: A source region 4 and a drain region ^a^v^^^ 
6 of first conductivity type are separately formed on 
an insulating layer 2 of a semiconductor substrate. 
The source region 4 is surrounded by a second 
conductivity type well region 5. An insulated gate 
structure 8 is coupled between the source region 4 
and the drain region 6. The source region 4 and the 
insulated gate structure 8 are formed to reach the 
insulating layer 2 from the main surface of the 
semiconductor substrate. The source region 4 is 
divided into a plurality of sections in the X direction, 
and a part of the insulated gate structure 8 is 
inserted in the part between the source regions 4. 
Thereby a channel region can be lengthened in the 
depth direction (Z direction) of the semiconductor 
substrate, so that the ON resistance can be reduced 
without increasing the element area. By satisfying the RESURF condition, high breakdown 
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^m^(r>mizi^^- hmmw-(o-m^WiK^i\,x^i, 

5 ^y^mm^^'m-^m^^w-m^-himim^X'nmL. 
^^y—vwMW■<r>—%^z.\±mxkz.n:K^t\.x:r. 



5 s'^'®«i:ife^Si:OFB^}c^)-3S$4x-5^gCd5ffM$*L 
II!I*«7I i»3}i«l/^^^bi»*«6«)v^i"i^*»^cle 
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[0 0 0 2] 

J:or^^lC^)-BfT-% 5 S O I (silicon-on-insul 
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n(r>^^Wmm.i:\^x. 03 s. 03 ejr^-rJ:?'^^ 

T^^/mStfetfcMOS F ET iUkT. LD-MOSFE 
TtVSM-ri>) t^^ibtlX\>^^, ia;^LfcLD-MOS 
F E Ttt. U = -^<r>^-f7. h u— M (OilcSiiigfl; 
KJ: /<c5*fe»S 2 Srrfr L-CNSw^l^gf^S 3 
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L D-MO S F E Tlii^iiBJElr^feS^lfC-ttJi 

(0 0 0 4] 

fcLD-MOS FET-Cli. R E S U R F^{4=l- J: oT 
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m^n. y-:^mm4 f^^/i^mi^s timii^-hmm. 
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?^fig$H€>F»1E^:5 a W^gttV— ;^®«4 Wgl:J!:Sl5 4 a 

xB^ 5 tts Sfws:** e> y miffi 4 <^^x 
Tv^s. c^{c*3v^-c. y— ;^^a4 (gj cy— ;^ie^S4 

[0017] ±IE«^JCitl,«, 2 (CTp-r^EBf ffi (X 
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LD-MosFETi:i^«|-efc5, fcfc'u y— 

fisj3«c*SJt^y— ^1SS4 b;J5ai5 s,^S^g4 b' 
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0 2 7{C7p-rso I «jgC0^7ai^>.l 0?:^^^5, 
^lyNiofi. hu— M »c;teigfeS2 5r:^)-LTNS 

®¥3lfl:iB 3 %aJi Lfc«S^^i-5o S-f . la 2 8 Id 
*-r<t 5 ^^^^^ 1 0 (C7 — KSfkK 1 1 *J <t05 

[00 2 4] .?>:»w, m29 iCTji-Tii 0 {c, lassfbiasiw 
J:oT M^i^^Stl 3, 1 4cOf^flS{diSii6{kKl SSrJg 

[00 2 51 i^<r>MU-c\-±. m3 0 izfuTx 0 ^m. 

¥- t-«itflE8 j;::*rJS:-t-5 J: 5 {cJl^j^Ufc h 1 

ig^bJgl 7^Ji^^L. Ife^y— h1S5£(*:8 i:;S.5^y 
y ai'l 8Srlt«$H±-5o hSl-ftmi 7tt:7^-— 

KSI^fbR i 1 <fc •? feSK^JBS^ivS, ^Erwrn, 0 3 uci 

jj^-r J: 9 ^¥ffil- u v'^ M 9 ^J^fig-rs i: ir 

iJSL^dt^a__*fc, @ 3 2 {c^-f J: p (c, UiJ^Tf 9 

SSMtt IJIBB P SB 2 1 y — ;^ffi«E 4 *J itr K 

w-f ^'^^ 6 ^ ^^^m 3 i: PI C i: -r o feo^T^ 

[0 0 2 61 JSfciC, 033 {C^-r J: P JC, iffi^y- h« 

]gf*8 ir^iSSPlScO/Ky i^y 3V1 8ic:graig^S12 2 

e{c*5ft5^JR]Kwy— :x^®4 b, KW>®g6b 
i:K>3>^^' h.^,2 3, 2 

4 sr®Fr.i^»fli2 2 tcjKfie-rso ft^t;, la 3 4 ic^F-r 

ipjc. Sra*6gtlR2 2 0±{c:^jRS{rol:®^jgfi!cL, 
y— :^^S4b, KU-fi^^ffie b^X^— =>y-f- 
^ro^. fiiSDSSrJg^Lfc^lz, y-^^®4b. 



[0 0 2 71 

fttf -rsaSffitCgg^kli/iVNi^b. RE S UR F^f^^SrSS 
* to *> » WBEASifiS < 3if ^®a*sit«EW/J> $ </ ^neds e> 3J- 
[0 0 2 81 |g*«2. 3, 5. 6<0«Kli, y 

[0 0 2 91 iS*3®7(73^PJtt. Jfe^^J-giM^tlfeaiy 
[iaBD<73lSim''^I%^] 

[^ 1 1 mmm 1 sr^-r^miDT-fc5, 

[0 21 mi(r>xzw-mc^/i:mmmmv$>i,o 

[0 4 1 1 icfe»t<5 y— ;^ffl«*;^-f M^0-cfc 

So 

[0 51 i^iSfiai 1 (c*>tts c^^/i^mm^^-i-^w.mx'^ 

[0 6 1 mi&m 1 IC*J»t5iteSky- h«iti*:S:^-r^« 

0T-*)5o 

[0 7 1 j^iSfi^ 1 {w*itt5^S£S^^*-ri!if^t£?^0-r- 

[0 81 lliS^2Sr^-r^m0-C#j5o 
[0 9 1 0 8 cox Z 5PSa(C^fT/£^»rffil2r-fc5o 
[0101 0 8toXY¥ffi(dWf/i*¥»raD0-C'fcSo 
[0111 Hlg^ 3 S:^M'«0Tfc5. 
[012101 l®XZ5pffijzJpfT*»E»fE0-C*>.5o 
[0131 01 l<DXYSpffiJc5p^T/£*¥»rli0T-fc 

[01-11 iiii£0y 3 (ctjits y-^®««r^-r^«0r- 

[0151 Il;te0^3 i^iSttS ^>3i/ugJ@c^^-t-^a0-C- 



Page: 5 



(0161 IIJS^J3(C*5ltSje»y- hlSitffSr^-r^ 

[0171 mn&rn 3 \ztsn?>mmmm^^-mimmm 
imi 81 mmm4^m-tmm.^x-$i^o 

[lai 91 01 8O?XZ5pffi{c2|zff<c8f»rffi0i?fc5, 
[0 2 01 01 8<?5XYJFffi;c:iFff*7K¥»fS0-C$> 

[02 11 nii£0y5S:^-r^m0T-fo.5<, 

[0 2 21 0 2 lO5XZ2|ZEtCl2pfTJ5c®»fffi0-e*>.5, 
[0231 021 <?5X Y2iZEJj:sm*7K¥»r®0iC?35 
5= 

[0241 lii£«»J 6 $:;g^^^«0T-fc5o 

[0251 026 <^>X Z3|Zffi{t3pfT*«fWrE0T-fc5. 

[0261 026 <r>XYW-m\^Wn^7^W^D^fSm-(^ii 

[0 2 71 mmm2<omm:TM&7r:\^^ (a) ^iw■m 

0. (b) l*»!BfiS0-efc5, 

[02 81 mmm2(r>mmT.m^mh. (a) lasp® 
0, (b) i-ammmmx'i)^, 

[0 2 91 |liE«l|2«>S8agXmS:^L. (a)f*5pig 

0, (b) i-immmm-cfc^o 
(b) tt^»fffi0ffcSo 

[03 ll *lfifii«2 0S!i3^xmSr^L. (a) «3pa 
0, (b) f*®»fffi0T'*)5<, 



[0 3 21 MMm2<Dmmi:m.^7riL. (a) tt^ps 
0, (b) ftmmmmx-h^o 

[03 31 IIJSfiSJ2<088iitXSSr;^L. (a) ttWm 
0. (b) rteEBIrffi0T-fc.5o 

[0341 2 (^SJitXSSrTH L, ( a ) tt^S 

0. (b) tt«e»fffi0T-fo5, 

[03 51 f^5fe<5i|**-t-Ma0-Cfc5. 

[0 3 61 t¥^0<ISr:T%-t-{IOBD0T-fc5„ 

[0 3 71 tii5l5€aj|c*3ft5^BESK2:^-t-«)fPlft?«0-e 

[:^-f-roItt?«l 



1 

2 

3 

4 

4' 

4 c 



4 c' mx 

5 

5 c ^SB 

5 c' 

6 Ku-r:^®® 

7 ^-^4^/1^^ 

8 hSitft: 

13 h 

14 h \y>"f-m 



[011 



[0 21 



[0 91 



5 Ja 4 




1 
2 
3 

8 ie»y- maw* 



7- 



8a 

Qp 5 T 8 

/ / 



-7 
~5 




[031 





)8-204l95 ^07-011098 ^^mt^B&l^ ^'0^t(Omm:^& 



Page: 7 



c 




3-204195 2P07-011098 ¥^^g<*:^g*3j:t5-?:Oiait:6r& 



Page: 8 



imi I] (0121 ..[019] 




[016] 

[015] 




Pb8-204195 5P07-011098 ¥«fls:3SBi3 JlDt^t^Kit:^!* 



Page: 9 



imi 7] [(21 81 



G 




[@2 0] 

[02 ll 




Page: 10 

-204195 SP07-011098 ^Jfi^afflsggfi jo J:D5^o®iit:^i£ 




[1329] [1330] 




F08-204195 qzo7-oiio98 ^^mt^mmiiiixj^^nsixki^m 



Page: 11 




08-204195 3P07-011098 ^mf^m&LiiJ::XJ^'e<omm:fDm 



Page: 



y^ni^ h^—iPcDm^ ' ■ 

(72) ISM* SIf 



